Introduction: Down Syndrome (DS) is a chromosomal abnormality characterized by mental retardation of
Introduction
Studies on children with normal development and with Down Syndrome follow the same trends (1) . The cerebrospinal luid and proximal-distal development is directly related to nerve, muscle and hormonal maturation (2) . Motor development refers to movement patterns and capabilities that are acquired throughout life and the age of the individual (3) .
Motor development is an orderly, continuous, sequential and progressive process, which takes place from maturation and continues to develop throughout life (4) . At each stage, there is a peculiar organization, in which the level of development sequences evolves into more complex levels (5) . The motor acquisition in the early years of life is an important factor for predicting the overall development of the child, as the period between birth and the end of the irst year of life is characterized by changes that culminate in mobility functions such as crawling and independent walking, respectively at 9 and 12 months of age (6) .
Regarding the development of motor skills, evidence reveals that children with Down syndrome delay in the acquisition of basic motor markers, indicating that they emerge later than in children with normal development due to the disorder in chromosome constitution (in this case, the presence of an extra chromosome 21), featuring a simple trisomy (7, 8, 9) . From the cognitive standpoint, it is observed that these children show greater commitment in the area of languages (7) . Their motor development occurs more slowly than in other children, taking longer to crawl, sit and walk (10) . This may be related to muscle hypotonia due to shortage of downward impulses, which demand a set of motor neurons of the spinal cord. In addition, other studies claim that the excitability of motor neurons are within the normal range during the irst months of life and may be due to the delay in cerebellum maturation, cortical pathways (11, 12, 13) and psychomotor retardation (14, 15) .
In general, it is observed atypical patterns of postural control, movement and even manipulation of objects. The walk is not rare, however, its movement is broad-based and there is more oscillation of the trunk and head, preventing from keeping the lower members fully extended when standing with certain degree of bending at the level of the hips, knees and trunk (16, 17) . However, besides the neuromotor de icits, developmental delays may also result in limitations of functional capabilities.
The Pediatric Evaluation of Disability Inventory (PEDI) is a North-American standardized testing tool administered through structured interview with the caregiver. It is divided into three parts: Part I -assesses the functional capabilities of the child to perform activities in the domains of self-care (73 items), mobility (59 items) and social function (65 items). For each item of Part I, in this test, a score of 1 is assigned (one point) if the child is able to perform the functional activity, or, a score of 0 (zero) if the child is unable. The total score obtained in each scale of this part is the result of the total scores 1 made by the child in the activities included in each function area (7, 18) .
Part II assesses the child's independence to perform functional tasks in the same three domains, with 8, 7 and 5 items, respectively. Each item of this section is scored on an ordinal scale, ranging from score 5 ( ive), if the child performs the task independently, to score 0 (zero), if the child needs full assistance of their caregiver (19) . The third part informs the necessary modi ications for the performance of functional tasks in the same three domains described above (18, 19) . In this part, changes in environment are documented by frequency of responses in nominal scale, which includes four distinct categories: none, child-centered, rehabilitation or extensive. This third part of the test is not characterized as a quantitative scale, since the modi ications are not scored (19) .
The objective of this study was to evaluate the functional capabilities in children with Down syndrome, and aimed at verifying the independence, mobility, social function and self-care of these children, compared to children with normal motor development for performing functional tasks, and observe the caregiver perception to functional capabilities of children with Down syndrome through PEDI.
Materials and methods
The sample was composed of 20 children from both sexes, 10 children with normal motor development, corresponding to control group, mean age 54.5 ± 12.1 months, and 10 children with Down syndrome corresponding to Down Group, mean age 61.2 ± 11.8 months. Inclusion criteria for the study were ages between 3 and 7 years, normal motor development for the Control Group and clinical diagnosis of Down syndrome for Down group. Exclusion criteria were the children with any kind of associated diseases, as well as disorders such as physical disabilities, hearing, visual or speech.
As a tool, it was used the Pediatric Evaluation of Disability Inventory (PEDI) questionnaire, which assesses the functional performance of children with any neurological dysfunction. It documents quantitatively the functional capability of the child, and the independence to carry out activities in their daily life from 6 months to 7 years and 6 months old. It is conducted through structured interview with the parents, or the person who spends most of the day with the child, lasting from 50 to 60 minutes (6,7).
The PEDI is divided into three parts as follows: Part I evaluates the child's functional capabilities to perform activities in the domains of self-care (73 items), mobility (59 items) and social function (65 items). Part II assesses the child's independence to perform functional tasks in the same three domains, with 8, 7 and 5 items, respectively. Part III describes the necessary modi ications for the performance of functional tasks in the same three described domains (18, 19) .
The research project was approved by the Research Ethics Committee in human beings (Universidade Anhanguera -Uniderp) protocol n. 058-2009.
Results
Twenty children were evaluated, divided into two groups. The control group had mean age of 54.5 ± 12.1 months, and Down group 61.2 ± 11.8 months (p = 0.1933, Student's t-test for independent samples). Table 1 represents the distribution of values, regarding age and normative score of PEDI between control group and Down group, showing that the functional capabilities in self-care (p = 0.0007), mobility (p = 0.0007) and social function (p = 0.0002) had signi icant values p <0.05. Concerning caregiver's assistance, also related to self-care (p <0.0001), mobility (p = 0.001) and social function (p = 0.1620), only the last domain was not signi icantly different. Figure 1 represents the comparison between the mean and standard deviation of regulatory score values of Part I -Functional capabilities between the two groups. It was observed that control group's score in the three domains -self-care (p = 0.0007), mobility (p = 0.0007) and social function (p = 0.0002) were signi icant (p <0.05), compared to Down group.
In relation to igure 2, a comparison was made between the mean scores of normative score values in Part II -Caregiver assistance between the two groups. The control group excelled in the domains of selfcare (p < 0.0001) and mobility (p = 0.001) and, only in social function, the Down group obtained a value (p = 1620) with no signi icant difference (p < 0.05).
The results of responses relating to Part III, which shows the necessary modi ications for the performance of functional tasks in the three domains of control group, is described in Table 2 . It was found that all children had higher scores in "none", which means no assistance from the caregiver to perform tasks in the three domains (self-care, mobility and social function).
As for the group with Down syndrome, the results also relating to Part III, it was observed that, in selfcare domain, six children scored no modi ication to be made, one needed help, and three made even in "none" and in "child" by making their own adaptation. Regarding mobility, all children had a high score in "no adaptation" and in social function, but one child had changes by self-performance. The remaining children did not have any adaptation (Table 3) . development is not constant. That con irms the study by Ramalho et al. (24) , which shows that children with DS follow the same sequence of movements, going through the same motor milestones, though there may be differences in the pace by which such milestones are reached (1, 24) . This is due to the changes in the nervous system, which re lect the inability to produce and control appropriate muscle contractions for movement performance, and this in luences the walking development, since it depends on the evolution of progressive corticalization of the central nervous (1) .
Given the importance of the evaluation of functional capabilities (PEDI), one should take into account that it constitutes an integrated process involving several steps such as mobility, social function and self-care (20) . By correlating the study by Pazin et
Discussion
Chromosomes may undergo, occasionally, some modi ications during the meiotic and mitotic process, leading to chromosomal changes. Aneuploidy is known as clinically signi icant chromosomal abnormality (abnormal number of chromosomes due to an extra or missing copy) (21) . The presence of an extra chromosome is called trisomy (three instead of the usual pair of a chromosome). It is a result of chromosomal nondisjunction, occurring, mostly, during the meiotic process I (one), thus leading to Down syndrome. This is one of the disorders of genetic etiology recognized for more than a century by John Langdon-Down (8, 21, 22, 23) .
Despite showing that the functional performance of children with DS is lower than that of children with normal development, in this study, continuous 
--Note: = none; Chd = child; Rea = rehabilitation; Ext = extensive 
--Note: = none; Chd = child; Rea = rehabilitation; Ext = extensive close to normality and, by correlating with children with Down syndrome, they obtained values below normal resulting that they need caregiver assistance (6) . By correlating chronological age versus social function within the functional capabilities (part I), there was no signi icant correlation, a result which con irms the literature (1) by highlighting that the performance of these children is lower in activities involving expressive communication, understanding and socialization, characteristics inherent to the pathology which affects the cognitive development of these children.
Conclusion
The PEDI questionnaire proved to be effective for the objectives proposed in this study for featuring satisfactorily the functional pro ile in the areas of mobility, self-care and social function of children with Down syndrome. So, it was considered a very useful tool in the evaluation, besides enabling a critical analysis of this work.
The results presented in this study provide subsidies to state that children with DS have functional performance level lower than control group in both functional capabilities and in the ield of caregiver assistance, except in the area of social function. In the latter, it was found that the two groups need the same assistance from the caregiver. It is also noticeable that, through this questionnaire, subsidies are provided to contemplate an early stimulation treatment, causing these children to be stimulated to perform their daily skills with the lowest possible help from their caregivers.
al. with the present study, in relation to functional performance, children had lower scores, compared to children with normal development in the three functional domains. These indings con irm evidence in the literature regarding the psychomotor retardation in children with DS (25) .
Regarding functional capabilities (part I), there were no statistically signi icant differences in the domains of mobility, self-care and social function. In the study by Coppede et al. on self-care, children with DS also scored lower than usual, con irming the hypotheses (24) . These results are similar to previous studies, which have attributed such delay to the syndrome characteristics and to overprotective parents, who restrict the participation of children in self-care activities (26, 27) . For the part referring to caregiver assistance (part II), there was no statistically signi icant difference in the domain of social function, concluding that children with DS need the same caregiver assistance in relation to children with normal development (control group).
However, in the study by Hallal et al., conducted with children with Down syndrome, it was observed by means of normative scores than in the domain of mobility, they had progressed through early stimulation treatment compared to most children with normal motor development (16, 17) . Moreover, according to Guérios & Gomes, the matrix analysis of the movement patterns showed that patients with DS, when stimulated early, can have normal motor levels or even higher than the ideal maturity, in accordance with some studies (16, 17, 28) .
In this study, the results were signi icant in relation to mobility in the domain of functional capabilities showing that these children with Down syndrome acquire them over time. According to Pazin (2007) (26) , the development and maturation of children with Down syndrome are near those presented by children with normal development as regards the overall motor skills. These results suggest that, as the child with DS acquires capabilities in the area of mobility, they are incorporated in their daily activities, and thus, getting less help from caregiver (26, 29, 30) .
In studies conducted in children with cerebral palsy, it was found that all patients had results below normal in the area of mobility in functional capabilities (6) , which is compared in this study with children with Down syndrome who also had scores below normal. Regarding social function in caregiver assistance, the vast majority of patients with cerebral palsy had values
